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DETAILED ACTION 
Claim Rejections - 35 (JSC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-6, 8-12, 18-30, 32, 34-38, and 44-54 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chaudhuri et al. (U.S. Patent 5,926,813, now referred to as Chaudhuri 

(I) ) further in view of Chaudhuri et al. (U.S. Patent 6,223,171, now referred to as Chaudhuri 

(II) ). 

Chaudhuri (I) teaches independent claims 1 and 53-54 by the following: 
"generating baseline statistics for each statement in the workload" at col. 6 lines 16-19; 
"forming an index superset from a union of a current index set and a proposed index set" at col. 7 
lines 56-63; 

"deriving a candidate index set from the index superset, the candidate index being one of the 
plurality of candidate index sets" at col. 8 line 65 to col. 9 line 2 

"generating statistics based on the candidate index set and the baseline statistics" at col. 10 lines 
22-25; 

Chaudhuri (I) does not teach a user interface that presents the general statistics. 
Chaudhuri (II) presents the statistics at Fig. 6-8 and Fig. 10-15. It would have been obvious to 
one ordinarily skilled in the art at the time of the invention to present these statistics to the 
administrator or user. By presenting the statistics, the user can gain a better understanding of the 




Application/Control Number: 09/703,909 Page 3 

Art Unit: 2177 

costs and the advantages of particular indexes with each workload. Through this understanding, 
the user can ensure that particular indexes will be used to improve the database access through 
the statements of the workload. 

Claims 53-54 refers to "repeatedly derives a candidate index set" which can be found at 
Chaudhuri (I) col. 7 lines 46-56. 

Chaudhuri (I) teaches dependent claim 2 by the following: 
"generating current index statistics for the workload responsive to the current index set, the 
presented generated statistics comprising the generated current index statistics" at col. 7 lines 46- 
51. 

Chaudhuri (I) teaches dependent claim 3 by the following: 
"repeatedly deriving a candidate index set and generating statistics based on the proposed index 
set" at col. 7 lines 46-56. 

Chaudhuri (I) and Chaudhuri (II) teach dependent claim 4 by the following: 
"terminating the repeated execution when at least one candidate index solution is found that 
adheres to user-imposed constraints" at Chaudhuri (I) col. 6 lines 9-35 and the user imposed 
constraints can be found at Chaudhuri (II) Fig. 4. The user is able to choose those indexes that 
can be removed and those indexes will not degrade the performance found at col.l 1 line 66 to 
col. 12 line 6; 

". . . no further indexes can be removed from said candidate index solution without degrading 
performance of the workload" at Chaudhuri (I) col. 19 lines 48-58. Chaudhuri (I) teaches a 
greedy algorithm that selects the indexes to be used to reduce the cost of the workload. If these 
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indexes will not reduce the cost, the index will not be added to the set. Chaudhuri (II) in Fig. 4 
also demonstrates a user interface that allows an administrator to add and remove indexes in 
order to achieve improved performance; 

"... without disabling an integrity constraint" at Chaudhuri (I) col. 1 lines 52-55. 

Chaudhuri (I) teaches dependent claim 5 by the following: 
"wherein deriving the baseline statistics comprises disabling current indexes" at col. 14 lines 60- 
65. 

Chaudhuri (I) teaches dependent claims 6 and 32 by the following: 
"creating an execution plan which represents a series of steps for executing the statement" at col. 
10 lines 53-56; 

"evaluating the execution plan" at col. 10 lines 57-60; 

"generating and recording statistics based on the evaluation of the execution plan" at col. 10 lines 
22-25. 

Chaudhuri (I) teaches dependent claims 8 and 34 by the following: 
"creating an execution plan is based on statistics for at least one schema object accessed by the 
statement" at col. 10 lines 53-56 and col. 5 lines 52-56. 

Chaudhuri (I) teaches dependent claims 9 and 35 by the following: 
"the at least one schema object is a table" at col. 12 lines 20-29. 

Chaudhuri (I) teaches dependent claims 10 and 36 by the following: 
"the at least one schema object is an index" at col. 10 lines 54-55. 

Chaudhuri (I) teaches dependent claim 1 1 by the following: 
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"for a table accessed by a statement under evaluation, identifying at least one index that would 
be used to retrieve data from the table upon an execution of the statement" at col. 6 lines 9-13. 

Chaudhuri (I) teaches dependent claims 12, 19, 38, and 45 by the following: 
"determining a cost of the execution plan" at col. 10 lines 54-56. 

Chaudhuri (I) teaches dependent claims 18 and 44 by the following: 
"wherein the statistics include an index usage" at col. 10 lines 38-47 and col. 10 lines 53-56. 

Chaudhuri (I) teaches dependent claims 20 and 46 by the following: 
"wherein the statements are SQL statements" at col. 5 lines 40-41 and col. 5 lines 61-64. 

Chaudhuri (I) teaches dependent claims 22 and 48 by the following: 
"deriving a candidate index set is responsive to a predetermined maximum number of allowed 
indexes" at col. 13 lines 1-9. 

Chaudhuri (II) teaches dependent claims 23 and 49 by the following: 
"wherein deriving a candidate index set is responsive to available storage space" at col. 1 lines 
24-34. 

Chaudhuri (II) teaches dependent claims 24 and 50 by the following: 
"the proposed index set is provided by a user" at col. 12 lines 1-10. 

Chaudhuri (I) teaches dependent claims 26 and 52 by the following: 
"an execution plan is created without creating indexes which are not in the current index set" at 
col. 7 lines 52-63. 

Chaudhuri (I) teaches dependent claim 27 by the following: 
"a workload evaluator which evaluates each statement within the workload" at col. 10 lines 22- 
25; 
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"an index solution evaluator which, responsive to the workload evaluator, evaluates each index 
in a candidate index set with respect to the workload, the candidate index solution being one of 
the plurality of candidate index sets" at col. 10 lines 16-18; 

"a solution/rollup evaluator which, responsive to the index solution evaluator, evaluates the 
candidate index solution" at col 10 lines 38-47; 

"a solution refiner which, responsive to the solution/rollup evaluator, generates at least one new 
candidate index solution" at col. 2 lines 59-62. 

Chaudhuri (II) teaches dependent claim 28 by the following: 
"the solution refiner generates at least one new candidate index solution by eliminating at least 
one index within the candidate index solution that does not adhere to user-imposed constraints" 
at Fig. 4. 

Chaudhuri (II) teaches dependent claim 29 by the following: 
"wherein the constraint is a user-defined constraint" at col. 1 1 line 46 to col. 12 line 30. This 
segment teaches that an administrator can define many aspects, which will be later used to 
determine the proposed index. The administrator can set the workload, the index configuration, 
and the configurations for the database system. The segment teaches many of the administrative 
functions of the database allowed to the user. Later, the statistical information acquired from the 
administrator's defined constraints (costs determined from the workload at col. 15 lines 18-26) 
will limit the indexes (col. 15 lines 6-1 1 and col. 15 lines 58-63). 

Chaudhuri (II) teaches dependent claim 30 by the following: 
"the constraint is a memory-usage constraint" at col. 1 lines 24-34. 

Chaudhuri (I) teaches dependent claim 37 by the following: 
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"wherein the workload evaluator, for a table accessed by a statement under evaluation, identifies 
at least one index which would be used to retrieve data from the table upon an execution of the 
statement" at col. 18 lines 40-48. 

3. Claims 7, 3 1, and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chaudhuri (I) et al. (U.S. Patent 5,926,813) in view of Chaudhuri (II) as applied to claims above, 
and further in view of Jakobsson et al. (U.S. Patent 5,924,088). 

As per claims 7 and 33, Chaudhuri (I) teaches that an execution plan is created at col. 10 
lines 53-56. Chaudhuri (I) also teaches that the indexes are used in order to access the database 
at col. 3 lines 50-54. He does not teach that the "execution plan is based on available access 
paths". Jakobsson does teach the use of access paths at col. 4 lines 1-4. It would be obvious to 
one ordinarily skilled in the art at the time of the invention to base the execution plan on an 
access path. The costs of the statements of the workload can be calculated through the use of the 
access paths. Using these paths would allow for improved calculations of the costs of each 
statement. 



4. Claims 13-16, 39-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chaudhuri (I) (U.S. Patent 5,926,813) in view of Chaudhuri (II) as applied to claims above, and 
further in view of Eberhard et al. (U.S. Patent 6,003,022). 

As per claims 13 and 39, Chaudhuri (I) describes an invention that selects an index that 
would work best for a workload as described above. Chaudhuri (I) also teaches that each query 
does have a particular cost associated with each particular index at col. 10 lines 14-19. 
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Chaudhuri (I) does not teach that the cost of the execution plan is derived from a resource. 
Eberhard does teach that the execution costs are derived from a resource at col. 3 lines 43-45. It 
would be obvious to on ordinarily skilled in the art at the time of the invention to derive the cost 
of the execution plan from a particular resource. By calculating the costs of the queries under a 
particular index, the invention would be capable of calculating how each candidate index can 
affect each statement in the workload. Deriving the cost of the execution plan from a resource 
use needed to execute the statement allows the system to know how each query will affect the 
system's performance. Considering the system's performance will allow a better cost to be 
derived for the indexing system. 

Eberhard teaches dependent claims 14 and 40 by the following: 
"the resource use includes CPU execution time" at col. 3 lines 43-44. 

Eberhard teaches dependent claims 15 and 41 by the following: 
"the resource use includes input/output access" at col, 3 lines 43-44. 

Eberhard teaches dependent claims 16 and 42 by the following: 
"the statistics include the number of executions of the statement" at col. 24 lines 51-55. 

5. Claims 17 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chaudhuri (I) in view of Chaudhuri (II) as applied to claims above, and further in view of Smith 
et al. (U.S. Patent 5,404,510). 

Chaudhuri (I) in view of Chaudhuri (II) teaches a query optimizer which searches for the 
best index to evaluate a given workload. They do not teach that a user is capable of defining the 
importance of the statement. Smith does teach a user-defined importance of the statement at col. 
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7 lines 22-32. It would have been obvious to one ordinarily skilled in the art at the time of the 
invention to allow a user to define the importance of the statements found in the workload. A 
user could rank the importance of the queries in the workload. The ranking could then be used to 
define an index that works best for the workload. The index would then be created in 
consideration of the higher ranked statements. 



6. Claims 21 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chaudhuri (I) et al. (U.S. Patent 5,926,813) in view of Chaudhuri (II) as applied to claims above, 
and further in view of Celis et al. (U.S. Patent 6,021,405). 

Chaudhuri (I) (5,926,813) teaches the use of statistics to find the cost of statements using 
a particular index. He does not teach that the workload is reduced into unique statements in 
order to determine these costs. Celis teaches that the workload is reduced into unique statements 
at col. 5 lines 37-44. It would be obvious to one ordinarily skilled in the art at the time of the 
invention to generate the statistic using only unique statements. Celis 's invention is a query 
optimizer that is used to reduce the cost of each statement at col. 1 lines 26-31. By only 
optimizing the unique statements, the optimizer will not be burdened by redundant statements. 
The needless optimizations cost more processing time and ultimately increase the execution time 
for the query at col. 1 lines 42-5 1 . 
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Claims 25 and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chaudhuri (I) in view of Chaudhuri (II) as applied to claims above, and further in view of Lomet 
et al. ("The Microsoft Database Research Group"). 

Chaudhuri (I) teaches a rules based system that uses particular functions to find an index 
configuration for a given workload at col. 5 line 57 to col. 6 line 13. He does not specifically 
teach upon an expert system that chooses the index configuration. Lomet does teach an expert 
system that chooses a proposed index at pg. 83. It would be obvious to one ordinarily skilled in 
the art at the time of the invention to use an expert system. By using an expert system, the 
administrator would not have to determine the most useful index set. The expert system could 
use prior knowledge and the calculations found in Chaudhuri (I) to determine an index set. 

Chaudhuri (I) teaches dependent claims 25 and 51 by the following: 
"wherein the proposed index set is provided by an expert system" at col. 5 line 57 to col. 6 line 
13. 



7. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chaudhuri (I) in 
view of Chaudhuri (II) in view of Jakobsson as applied to claims above, and further in view of 
Siegel et al. ("A Method for Automatic Rule Derivation to Support Semantic Query 
Optimization"). 

Jakobsson teaches dependent claim 3 1 by the following: 
"the solution refiner generates at least one new candidate index solution by eliminating at least 
one index on a small table under evaluation, and wherein the at least one index does not enforce 
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an integrity constraint" at col. 12 line 66 to col. 13 line 1. Jakobsson says that the cost of 
searching a table is directly related with the size of the table. Jakobsson teaches that indexes can 
be used on these smaller tables. Jakobsson also teaches the use of different indexes to use in the 
index access path at col. 13 line 17-25 and Figs. 4-5. Neither Jakobsson nor Chaudhuri teach 
that the indexes removed do not enforce an integrity constraint. Siegel does teach that indexes 
can be a part of an integrity constraint at pg. 1. It would have been obvious to one ordinarily 
skilled in the art at the time of the invention to not remove indexes that were a part of the 
integrity constraint. These indexes are used to ensure the validity of the database at pg. 1 . By 
removing integrity constraints, the database would no longer be guaranteed contain valid 
information. These constraints can also be used to decrease the retrieval time of a statement at 

Pg- 1- 

Conclusion 

8. The prior art made of record in PTO-892 and not relied upon is considered pertinent to 
applicant's disclosure. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steve Schrantz whose telephone number is (703) 305-7690. The 
examiner can normally be reached on Mon-Fri. 8:15-4:45. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Breene can be reached on (703) 305-9790. The fax phone numbers for the 
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organization where this application or proceeding is assigned are (703) 746-7239 for regular 
communications and (703) 746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 

SDS 

November 22, 2002 
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